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Pathbuilder CalibrationPathbuilder Calibration
It needs to be real!It needs to be real!

Vital precursor to mode choice calibration Vital precursor to mode choice calibration 
and estimation (if done)and estimation (if done)
Pathbuilder calibration must consider:Pathbuilder calibration must consider:
–– Highway and transit networksHighway and transit networks
–– Network attributesNetwork attributes
–– PathbuildingPathbuilding parametersparameters

Two phasesTwo phases
–– Before model buildingBefore model building
–– During model calibration/validationDuring model calibration/validation
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Before model buildingBefore model building

Test highway speedsTest highway speeds
Test transit running timesTest transit running times
Test assign transit trip tables to transit Test assign transit trip tables to transit 
networknetwork



September 2007September 2007 Travel Forecasting for New StartsTravel Forecasting for New Starts 121121

Highway networksHighway networks

Key questions to ask:Key questions to ask:
–– Do highway skims reflect realistic Do highway skims reflect realistic 

estimates of running times today and in estimates of running times today and in 
future?future?

–– Are facility travel times good enough to Are facility travel times good enough to 
yield realistic estimates of bus running yield realistic estimates of bus running 
times?times?
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Comparison of observed and Comparison of observed and 
modeled highway timesmodeled highway times

Speed data Speed data 
obtained from obtained from 
electronic electronic 
monitoring monitoring 
systemsystem
Basis for Basis for 
adjustments to adjustments to 
skimsskims
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Transit networksTransit networks

Carefully check the representation of Carefully check the representation of 
transit supplytransit supply
–– Bus headways and segmentBus headways and segment--level running level running 

timestimes
–– Rail service patternsRail service patterns
–– Access/egress/transfer linksAccess/egress/transfer links
–– PathbuildingPathbuilding parametersparameters
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Accurate representation of transit Accurate representation of transit 
servicesservices

Detailed Detailed 
schedule schedule 
information information 
can be can be 
translated translated 
to modeled to modeled 
route dataroute data

*
Line Chicago to Orland Park - Monday through Friday*
Train# SWS 3 7 9 11 13 15 17 19
Headway 60 60 60 60 60 60 60 60
Beginning Time AM PM PM PM PM PM PM PM
>Chicago Union Sta 68 42292 7:48 1:45 3:00 4:30 4:57 5:30 6:45 8:30
Interlocking 41710 | | | | | | | |
Wrightwood 42491 8:14 2:10 3:27 4:55 5:23 5:55 7:10 8:56
Ashburn 27 42490 8:16 2:12 3:29 4:58 5:26 5:58 7:13 8:59
Oak Lawn 42489 8:21 2:17 3:34 5:03 5:32 6:03 7:18 9:04
Chicago Ridge 42488 8:25 2:21 3:38 5:07 5:36 6:07 7:22 9:08
Worth 24 42487 8:28 2:24 3:41 5:11 5:42 6:12 7:25 9:12
Palos Heights 41747 | | | | | | | |
Palos Park 42486 8:33 2:29 3:46 5:16 5:48 6:19 7:30 9:17
Orland Park (143rd St) 42484 8:39 2:35 3:52 5:23 5:54 6:25 7:36 9:23
Orland Park (153rd St) 27 41742 8:43 2:39 3:56 5:29 5:58 6:29 7:40 9:27
Orland Park (179th St) 41743 8:52 2:48 4:06 ---- 6:07 6:38 7:49 9:36
Lenox Park 41843 9:00 2:56 4:14 ---- 6:15 6:46 7:57 9:44
Manhatten 41845 9:04 3:00 4:18 ---- 6:19 6:50 8:01 9:48
*
*
Line Joliet to Chicago - Monday through Friday - Page
Train# R-I 600 400 402 602 404 604 406 606 408
Headway 60 60 60 60 60 60 60 60 60
Beginning Time AM AM AM AM AM AM AM AM AM
Joliet 24 42458 ---- 5:04 5:33 ---- 5:50 ---- 6:12 ---- 6:30
New Lenox 27 42457 ---- 5:13 5:42 ---- 6:00 ---- 6:22 ---- 6:39
Mokena/Front Street 42456 ---- 5:19 5:48 ---- 6:06 ---- 6:28 ---- 6:45
Mokena/Hickory Creek 27 41839 ---- 5:22 5:51 ---- 6:10 ---- 6:32 ---- 6:49
Tinley Park - 80th Av 41838 ---- 5:26 5:56 ---- 6:15 ---- 6:37 ---- 6:54
Tinley Park 42455 ---- 5:30 6:00 ---- 6:19 ---- 6:41 ---- 6:58
Oak Forest 24 42454 ---- 5:35 6:05 ---- 6:25 ---- 6:47 ---- 7:04
Midlothian 42453 ---- 5:39 6:09 ---- 6:29 ---- 6:51 ---- 7:08
Robbins 42452 ---- 5:41 6:12 ---- 6:32 ---- 6:53 ---- 7:11
Blue Island - Vermont 27 42446 ---- 5:44 6:15 ---- 6:35 ---- 6:57 ---- 7:16
Blue Island - Vermont 42446 5:20 ---- ---- 6:03 ---- 6:33 ---- 6:49 ----
Prairie St 42445 5:22 ---- ---- 6:05 ---- 6:35 ---- 6:51 ----
123rd St 27 42444 5:24 ---- ---- 6:07 ---- 6:37 ---- 6:53 ----
119th St 42443 5:26 ---- ---- 6:09 ---- 6:39 ---- 6:55 ----
115th St - Morgan Park 42442 5:28 ---- ---- 6:11 ---- 6:41 ---- 6:57 ----
111th St - Morgan Park 42441 5:30 ---- ---- 6:13 ---- 6:43 ---- 6:59 ----
107th St - Beverly Hills 42440 5:32 ---- ---- 6:15 ---- 6:45 ---- 7:01 ----
103rd St - Beverly Hills 42439 5:34 ---- ---- 6:18 ---- 6:47 ---- 7:04 ----
99th St - Beverly Hills 42438 5:36 ---- ---- 6:20 ---- 6:49 ---- 7:06 ----
95th St - Beverly Hills 42437 5:38 ---- ---- 6:22 ---- 6:51 ---- 7:08 ----
91st St - Beverly Hills 42436 5:40 ---- ---- 6:24 ---- 6:53 ---- 7:10 ----
Brainerd 54 42435 5:42 ---- ---- 6:26 ---- 6:55 ---- 7:12 ----
103rd St - Wash Hts 42450 ---- 5:49 6:20 ---- | ---- 7:02 ---- |
95th St - Longwood 54 42448 ---- 5:52 6:24 ---- | ---- 7:05 ---- |
Gresham 14 42434 5:45 | | 6:29 | 6:58 | 7:15 |
>Chicago (LaSalle St 42430 6:04 6:14 6:45 6:48 7:02 7:18 7:27 7:34 7:44
*
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Test assignmentTest assignment

Build a zoneBuild a zone--toto--zone surveyzone survey--based transit based transit 
trip tabletrip table
Assign to network using same path Assign to network using same path 
parameters used for skimmingparameters used for skimming
CheckCheck
–– Rail ridership by station group/mode of accessRail ridership by station group/mode of access
–– Bus ridership by route group/mode of accessBus ridership by route group/mode of access
–– Transfer rates by modeTransfer rates by mode
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During model calibrationDuring model calibration

Look at patterns in the travel dataLook at patterns in the travel data
Understand why the model does or Understand why the model does or 
does not properly value the tripdoes not properly value the trip
Adjust the model Adjust the model ––
–– Perceptions of impedance in pathPerceptions of impedance in path--builderbuilder
–– Other factors in mode choiceOther factors in mode choice
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Example 1: CharlotteExample 1: Charlotte
Table 1c -  Summary of Linked Transit Trips on all Transit Modes

ALL-Transit CBD NonCBD CBD NONCBD CBD NonCBD CBD NONCBD CBD NonCBD CBD NONCBD GRAND 
  Peak Peak Off Peak Off Peak TOTAL Peak Peak Off Peak Off Peak TOTAL Peak Peak Off Peak Off Peak TOTAL TOTAL
HBW - Inc 1 (incl HBU) 402         1,652      445         1,955      4,454      41           4             -              -              44           34           67           -              50           151         4,649      
HBW - Inc 2 411         1,935      468         1,604      4,418      46           -              -              -              46           6             45           25           101         177         4,642      
HBW - Inc 3 702         942         656         869         3,168      310         19           3             -              331         42           7             3             60           111         3,610      
HBW - Inc 4 545         360         202         262         1,368      999         35           61           0             1,095      82           36           32           2             152         2,616      
HBW - All 2,060      4,889      1,771      4,690    13,409  1,396    58         64         0            1,517      164       155       59         213       592       15,518  
HBO - Inc 1 516         1,538      658         2,502      5,214      9             3             -              -              12           1             30           33           121         185         5,411      
HBO - Inc 2 321         893         558         1,719      3,492      4             3             -              -              8             8             99           -              26           132         3,632      
HBO - Inc 3 275         525         397         983         2,180      3             5             -              0             7             -              15           25           47           86           2,273      
HBO - Inc 4 123         253         124         188         689         14           11           -              -              25           -              6             -              22           28           742         
HBO - All 1,235      3,210      1,737      5,392    11,574  30         22         -            0            52          9           150       58         216       432       12,058  
NHB 509         1,699      733        2,520    5,462    7           2           1           -             11          45         108       47         189       389       5,862    
Walk to Local 3,804      9,798      4,241      12,602    30,445    1,434      82           65           0             1,580      218         413         163         618         1,413      33,438    

Walk Mode Drive Mode Drop-Off Mode

Begin by understanding the market:Begin by understanding the market:
Express bus survey shows CBD orientation with 62% of Express bus survey shows CBD orientation with 62% of 
total trips parktotal trips park--andand--riding.riding.
Local bus survey shows most riders being Income Local bus survey shows most riders being Income 
Groups 1Groups 1--3 (under $25K) with few PNR trips.3 (under $25K) with few PNR trips.
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Walk to Transit: Survey vs. ModelWalk to Transit: Survey vs. Model——
pretty good but too much suburban pretty good but too much suburban 
travel in SE and NEtravel in SE and NE

Observed All Day Walk Productions - 2003 Onboard Transit Survey
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All Day Walk Productions - 2003 Model Calibration 11 (includes area type variable and greater impedance for long walks)
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Drive to Transit: Survey vs. ModelDrive to Transit: Survey vs. Model——too too 
dispersed, too close to CBD and missed dispersed, too close to CBD and missed 
concentration in North and NEconcentration in North and NE

All Day Drive Productions - 2003 On Board Transit Survey
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All Day Drive Productions - 2003 Model Calibration Run 12
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Diagnosis of drive access Diagnosis of drive access 
issuesissues

1.1.Too many PNR trips near downtownToo many PNR trips near downtown
2.2.Too much backtracking.Too much backtracking.
3.3.Model overModel over--predicted PNR trips on local predicted PNR trips on local 

buses versus express busesbuses versus express buses
4.4.Too few PNR trips using formal PNR Too few PNR trips using formal PNR 

facilitiesfacilities
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Impedance adjustmentsImpedance adjustments——
Part 1: Improved backtracking penaltyPart 1: Improved backtracking penalty

–– Initial calibration Initial calibration ––The auto access weighted by: The auto access weighted by: 
drive access distance + transit distancedrive access distance + transit distance

auto mode distance auto mode distance 

–– Enhanced calibration Enhanced calibration –– Compute perceived time Compute perceived time 
as ratio follows:as ratio follows:

drive access time + transit IVTTdrive access time + transit IVTT
auto mode distanceauto mode distance

–– If ratio greater than 1.0, compute perceived transit IVT:If ratio greater than 1.0, compute perceived transit IVT:
IVT + 60*(ratioIVT + 60*(ratio--1). 1). 
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Impedance adjustmentsImpedance adjustments——Part 2 shadow Part 2 shadow 
prices for informal lotsprices for informal lots

Formal vs. Informal shadow pricingFormal vs. Informal shadow pricing
–– Formal PNR lots Formal PNR lots –– no shadow priceno shadow price
–– Informal PNR lotsInformal PNR lots

70+ spaces 70+ spaces –– 3 min. shadow price3 min. shadow price
2020--70 spaces 70 spaces –– 6 min. shadow price6 min. shadow price
less than 20 spaces less than 20 spaces –– 9 min. shadow price9 min. shadow price
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Drive to Transit: survey vs. new modelDrive to Transit: survey vs. new model——
better distribution of tripsbetter distribution of trips

All Day Drive Productions - 2003 On Board Transit Survey
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2003 Enhanced Model Calibration - All Day Drive Productions
(includes shadow pricing and transit competitive factors)

HBW Peak Drive Productions (Fix PNR and Transit Network) - Penalizing Transit when not competetive choice 60*{[(IVTT+Drive Access Time)/Auto Time]-1}
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Example 2: DenverExample 2: Denver

Initial calibrations needed better Initial calibrations needed better 
representation of mode of accessrepresentation of mode of access

Factored 
2005 Trips % Trips

Modeled 
2005 Trips % Trips

Modeled 
2005 Trips % Trips

LRT Only (no transfer) 11,411 33% 7,007 21% 10,418 31%
LRT + Mall Shuttle Only 8,645 25% 9,530 28% 8,938 27%
LRT + Bus (1+bus transfer) 14,523 42% 17,467 51% 13,848 42%
Total 34,578 100% 34,004 100% 33,204 100%

2005 LRT Customer 
Satisfaction Survey Old Model - Calibration 3 New Model - Calibration 9

Note: The survey trips are factored to observed average weekday LRT boardings. The percentages were derived 
from 2005 LRT Customer Satisfaction Survey.
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Problem diagnosisProblem diagnosis

Reasons for overReasons for over--prediction of prediction of 
transferstransfers
–– Too hard to walk:Too hard to walk:

Access / Egress times weighted uniformly at Access / Egress times weighted uniformly at 
three times IVTTthree times IVTT

–– Too easy to take the busToo easy to take the bus
Grid of bus network around mainline serviceGrid of bus network around mainline service
No ModeNo Mode--toto--Mode transfer penaltyMode transfer penalty
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Solutions Solutions 
–– Walk time weightWalk time weight

Set perceived walk time as function of pedestrian Set perceived walk time as function of pedestrian 
environmentenvironment
–– Superior walk environment in high density areasSuperior walk environment in high density areas
–– Walking more difficult in less dense environmentWalking more difficult in less dense environment

Weights by Area Type:Weights by Area Type:
AT 1 (CBD)=AT 1 (CBD)= 1.21.2 AT 4 (Suburban)=AT 4 (Suburban)= 3.03.0
AT 2 (CBD Fringe)=AT 2 (CBD Fringe)= 1.51.5 AT 5 (Rural)=AT 5 (Rural)= 3.53.5
AT 3 (Urban)=AT 3 (Urban)= 2.52.5

PrePre--weighted walk times used for pathweighted walk times used for path--building and building and 
skims and sent to mode choiceskims and sent to mode choice
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Solutions Solutions 
–– Add transfer penaltyAdd transfer penalty

Mode to mode transfer penalties Mode to mode transfer penalties 
introduced:introduced:
–– Bus Bus -- Bus: 2 minutesBus: 2 minutes
–– Rail Rail -- Bus / Bus Bus / Bus -- Rail: 1 minuteRail: 1 minute

More pleasant transfer environment at railMore pleasant transfer environment at rail--
bus stationsbus stations

–– Transfers to / from Mall Shuttle: No Transfers to / from Mall Shuttle: No 
penaltypenalty

Mall shuttle is a very frequent CBD circulatorMall shuttle is a very frequent CBD circulator
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Result: much better mode Result: much better mode 
of accessof access

Factored 
2005 Trips % Trips

Modeled 
2005 Trips % Trips

Modeled 
2005 Trips % Trips

LRT Only (no transfer) 11,411 33% 7,007 21% 10,418 31%
LRT + Mall Shuttle Only 8,645 25% 9,530 28% 8,938 27%
LRT + Bus (1+bus transfer) 14,523 42% 17,467 51% 13,848 42%
Total 34,578 100% 34,004 100% 33,204 100%

2005 LRT Customer 
Satisfaction Survey Old Model - Calibration 3 New Model - Calibration 9

Note: The survey trips are factored to observed average weekday LRT boardings. The percentages were derived 
from 2005 LRT Customer Satisfaction Survey.
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Example 3: DenverExample 3: Denver

•Too many PNR customers close to CBD

•Too few PNR customers in suburban areas



September 2007September 2007 Travel Forecasting for New StartsTravel Forecasting for New Starts 140140

Solution: Part 1 Improved Solution: Part 1 Improved 
backback--track logictrack logic

Before: weight drive access time like OVTTBefore: weight drive access time like OVTT
After: to prevent backAfter: to prevent back--tracking and to tracking and to 
improve parkimprove park--nn--ride distribution:ride distribution:
–– Drive access time penalized if parking at distant Drive access time penalized if parking at distant 

parkpark--nn--ride lotride lot
–– Penalty applied to extra drive time past the Penalty applied to extra drive time past the 

nearest PNR lotnearest PNR lot
Penalty = 1.5 times extra drive timePenalty = 1.5 times extra drive time
Composite Drive Access Time = Actual Time + PenaltyComposite Drive Access Time = Actual Time + Penalty

–– Apply penalty in Apply penalty in pathbuildingpathbuilding and mode choiceand mode choice
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Solution: Part 2 weight drive Solution: Part 2 weight drive 
access time by area typeaccess time by area type

New modelNew model’’s drive access time weight: Function of s drive access time weight: Function of 
Production Area TypeProduction Area Type
–– Production Area Type 1 (CBD)           Production Area Type 1 (CBD)           3.03.0
–– Production Area Type 2 (CBD Fringe)Production Area Type 2 (CBD Fringe) 2.52.5
–– Production Area Type 3 (Urban)         Production Area Type 3 (Urban)         1.51.5
–– Production Area Type 4 (SubProduction Area Type 4 (Sub--urban)  urban)  1.01.0
–– Production Area Type 5 (Rural)          Production Area Type 5 (Rural)          1.01.0
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Result: Somewhat better Result: Somewhat better 
dispersiondispersion
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Example 4: ChicagoExample 4: Chicago

Initial runs showed that modeled Initial runs showed that modeled 
station boarding patterns didnstation boarding patterns didn’’t match t match 
count datacount data
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DiagnosisDiagnosis

Model overstated difficulty in walking Model overstated difficulty in walking 
in downtown Chicagoin downtown Chicago
Model understated difficulty of walking Model understated difficulty of walking 
in suburban areasin suburban areas
Model unaware of parking constraints Model unaware of parking constraints 
or longor long--drive / shortdrive / short--drive tradedrive trade--offsoffs
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Walk AccessWalk Access

Walk weight = function of Pedestrian Walk weight = function of Pedestrian 
Environment Factor (PEF)Environment Factor (PEF)
PEF = blocks per square milePEF = blocks per square mile
–– >50 in >50 in CBDsCBDs
–– <10 in exurban areas<10 in exurban areas
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Improve Improve 
representation of representation of 
walk access/egresswalk access/egress

Weight walk time by Weight walk time by 
location:location:
–– PEF >50, weight=1.5PEF >50, weight=1.5
–– PEF <30, weight PEF <30, weight 

=3.0=3.0
–– Linear between 30 Linear between 30 

and 50and 50

Apply in pathbuilder Apply in pathbuilder 
and feed weighted and feed weighted 
times to mode times to mode 
choicechoice
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EffectEffect

Appropriate willingness to walk across Appropriate willingness to walk across 
Chicago CBDChicago CBD
Appropriate tendency to use the Appropriate tendency to use the 
closest transit route in suburban areasclosest transit route in suburban areas
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Drive accessDrive access

Minimize backtrackingMinimize backtracking
Balance long auto connects to good service Balance long auto connects to good service 
vs. short connects to less frequent servicevs. short connects to less frequent service
–– Time to closest PNR = IVTTTime to closest PNR = IVTT
–– Incremental time to further Incremental time to further PNRsPNRs = OVTT= OVTT

Apply shadow prices to overused PNR LotsApply shadow prices to overused PNR Lots
–– Procedures already allowed access to multiple Procedures already allowed access to multiple 

lotslots
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Drive access resultsDrive access results
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ResultsResults

Appropriate ridership by stationAppropriate ridership by station
Ability to capture User Benefits Ability to capture User Benefits 
realized by capacity reliefrealized by capacity relief
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ConclusionsConclusions

Careful representation of supply is the Careful representation of supply is the firstfirst
step to making models work betterstep to making models work better
Model problems can sometimes be traced to Model problems can sometimes be traced to 
representation of supplyrepresentation of supply
Network processing procedures can be Network processing procedures can be 
adjusted to reflect perceptionsadjusted to reflect perceptions
–– Desirability of walkingDesirability of walking
–– Likelihood of driving a long distanceLikelihood of driving a long distance
–– Preference of auto access customers to board Preference of auto access customers to board 

and express serviceand express service
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Mode Choice Calibration with DataMode Choice Calibration with Data
on Ridership Patternson Ridership Patterns

Bill DavidsonBill Davidson
Parsons BrinckerhoffParsons Brinckerhoff
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TopicsTopics

Avoiding the correctionAvoiding the correction--factor effectfactor effect
Understanding markets & behaviorUnderstanding markets & behavior
Making the model understand travel Making the model understand travel 
behaviorbehavior
Observations & lessons learnedObservations & lessons learned
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Perris Valley ExtensionPerris Valley Extension
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Los Angeles Mode Choice ModelLos Angeles Mode Choice Model

September 2007September 2007 Travel Forecasting for New StartsTravel Forecasting for New Starts 155155
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Key Model InputsKey Model Inputs

Person trip matricesPerson trip matrices
–– CTPP ComparisonsCTPP Comparisons

Primarily focused on Los Angeles CBDPrimarily focused on Los Angeles CBD

–– Options?Options?

Metrolink Fare RepresentationMetrolink Fare Representation
–– Fare discounts based upon type of fare paidFare discounts based upon type of fare paid

–– Employer discountsEmployer discounts
–– Removal of transfer fare to Red LineRemoval of transfer fare to Red Line

September 2007September 2007 Travel Forecasting for New StartsTravel Forecasting for New Starts 156156
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Key Model InputsKey Model Inputs

Evaluation of highway travel timesEvaluation of highway travel times
–– Based upon observed valuesBased upon observed values
–– Identified error in matrix inputIdentified error in matrix input

Coding error correctionsCoding error corrections
–– Assignment of onAssignment of on--board surveysboard surveys
–– Verification of path building parametersVerification of path building parameters
–– Connectors, headways, running timesConnectors, headways, running times……....

September 2007September 2007 Travel Forecasting for New StartsTravel Forecasting for New Starts 157157
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Understanding MarketsUnderstanding Markets

September 2007September 2007 Travel Forecasting for New StartsTravel Forecasting for New Starts 158158
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HBW Peak Metrolink Trip HBW Peak Metrolink Trip 
LengthLength
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HBW Peak Trip Length HBW Peak Trip Length 
(Relative)(Relative)
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Miami Metrorail SurveyMiami Metrorail Survey

September 2007September 2007 Travel Forecasting for New StartsTravel Forecasting for New Starts 161161

General Trip PurposeGeneral Trip Purpose
FrequencyFrequency PercentPercent

HomeHome--Based WorkBased Work 24,48724,487 43.5%43.5%
HomeHome--Based SchoolBased School 6,4526,452 11.5%11.5%
HomeHome--Based OtherBased Other 11,93111,931 21.2%21.2%
NonNon--Home BasedHome Based 13,46613,466 23.9%23.9%
TotalTotal 56,33556,335

Auto Ownership LevelAuto Ownership Level
00 11 2+2+ TotalTotal

HomeHome--Based WorkBased Work 6,0396,039 7,1997,199 11,24911,249 24,48724,487
HomeHome--Based SchoolBased School 1,4551,455 1,7931,793 3,2033,203 6,4516,451
HomeHome--Based OtherBased Other 4,6134,613 3,3693,369 3,9493,949 11,93111,931
NonNon--Home BasedHome Based 5,3205,320 3,2403,240 4,8994,899 13,45913,459
TotalTotal 17,42717,427 15,60115,601 23,30023,300 56,32856,328

30.9%30.9% 27.7%27.7% 41.4%41.4%

Only 35% of the Metrorail Trips are destined to the CBD !!!
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Miami Mode Of AccessMiami Mode Of Access

Mode of ArrivalMode of Arrival
Walk (0Walk (0--3)3) Walk (>3)Walk (>3) PassengerPassenger BicycleBicycle DriverDriver MetromoverMetromover TriTri--RailRail MetrobusMetrobus OtherOther UnknownUnknown TotalTotal

UnknownUnknown 100.0%100.0% 100.0%100.0%
DadelandDadeland SouthSouth 8.8%8.8% 6.9%6.9% 7.7%7.7% 1.3%1.3% 38.9%38.9% 0.2%0.2% 34.7%34.7% 1.6%1.6% 100.0%100.0%
DadelandDadeland NorthNorth 7.8%7.8% 3.5%3.5% 9.4%9.4% 0.8%0.8% 40.1%40.1% 0.5%0.5% 35.2%35.2% 2.7%2.7% 100.0%100.0%

SouthSouth MiamiMiami 10.9%10.9% 10.8%10.8% 9.4%9.4% 1.7%1.7% 53.2%53.2% 1.3%1.3% 10.8%10.8% 2.0%2.0% 100.0%100.0%
UnversityUnversity 35.2%35.2% 5.8%5.8% 18.4%18.4% 6.8%6.8% 19.8%19.8% 5.1%5.1% 9.0%9.0% 100.0%100.0%

DouglasDouglas RoadRoad 17.3%17.3% 11.5%11.5% 5.4%5.4% 1.2%1.2% 6.9%6.9% 36.6%36.6% 18.9%18.9% 2.2%2.2% 100.0%100.0%
CoconutCoconut GroveGrove 27.4%27.4% 29.4%29.4% 10.9%10.9% 2.4%2.4% 7.9%7.9% 1.0%1.0% 20.5%20.5% 0.5%0.5% 100.0%100.0%

VizcayaVizcaya 31.2%31.2% 15.6%15.6% 3.6%3.6% 0.9%0.9% 11.3%11.3% 37.5%37.5% 100.0%100.0%
BrickellBrickell 40.1%40.1% 8.8%8.8% 0.7%0.7% 0.7%0.7% 0.9%0.9% 9.7%9.7% 39.1%39.1% 100.0%100.0%

GovtGovt CenterCenter 23.9%23.9% 6.8%6.8% 1.4%1.4% 3.3%3.3% 22.5%22.5% 1.3%1.3% 40.6%40.6% 0.2%0.2% 100.0%100.0%
OvertownOvertown ArenaArena 31.7%31.7% 13.7%13.7% 9.3%9.3% 9.8%9.8% 5.6%5.6% 5.1%5.1% 16.9%16.9% 7.9%7.9% 100.0%100.0%

CulmerCulmer 44.3%44.3% 16.7%16.7% 2.6%2.6% 32.6%32.6% 1.2%1.2% 2.7%2.7% 100.0%100.0%
Civic Civic CenterCenter 57.7%57.7% 8.2%8.2% 14.5%14.5% 0.6%0.6% 1.7%1.7% 1.6%1.6% 1.5%1.5% 10.3%10.3% 3.8%3.8% 100.0%100.0%
SantaSanta ClaraClara 57.3%57.3% 18.6%18.6% 2.8%2.8% 11.8%11.8% 9.4%9.4% 100.0%100.0%

AllapattahAllapattah 15.8%15.8% 20.4%20.4% 10.1%10.1% 3.6%3.6% 2.6%2.6% 44.0%44.0% 3.5%3.5% 100.0%100.0%

EarlingtonEarlington HeightsHeights 27.0%27.0% 20.6%20.6% 9.2%9.2% 6.4%6.4% 36.0%36.0% 100.0%100.0%
BrownsvilleBrownsville 20.4%20.4% 35.1%35.1% 0.0%0.0% 3.6%3.6% 6.7%6.7% 34.3%34.3% 100.0%100.0%

MLKMLK 17.9%17.9% 7.2%7.2% 12.7%12.7% 6.4%6.4% 2.4%2.4% 53.4%53.4% 100.0%100.0%
NorthsideNorthside 18.5%18.5% 7.1%7.1% 13.3%13.3% 1.3%1.3% 19.0%19.0% 3.9%3.9% 0.5%0.5% 31.7%31.7% 3.1%3.1% 1.7%1.7% 100.0%100.0%

TriTri--RailRail 6.6%6.6% 3.7%3.7% 22.5%22.5% 21.7%21.7% 37.6%37.6% 2.4%2.4% 5.5%5.5% 100.0%100.0%
HialeahHialeah 11.1%11.1% 12.7%12.7% 12.7%12.7% 3.4%3.4% 18.4%18.4% 1.5%1.5% 1.7%1.7% 32.7%32.7% 3.6%3.6% 2.1%2.1% 100.0%100.0%

OkeechobeeOkeechobee 2.2%2.2% 6.8%6.8% 16.0%16.0% 0.4%0.4% 44.9%44.9% 0.8%0.8% 24.8%24.8% 3.9%3.9% 0.3%0.3% 100.0%100.0%
PalmettoPalmetto 1.3%1.3% 1.6%1.6% 34.5%34.5% 39.9%39.9% 21.5%21.5% 1.4%1.4% 100.0%100.0%

TotalTotal 17.9%17.9% 9.8%9.8% 9.1%9.1% 1.5%1.5% 23.0%23.0% 3.0%3.0% 1.0%1.0% 31.2%31.2% 3.1%3.1% 0.4%0.4% 100.0%100.0%
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Metrolink Egress Mode Metrolink Egress Mode 
CharacteristicsCharacteristics

Weekday Metrolink Trips by Egress Mode
Egress Mode # of Trips Percent
Driving Modes 12,236 34.70

drive 6,172 17.50
pick-up/drop-off 6,064 17.20

Non_Driving Modes 23,030 65.30
bicycle 545 1.55

bus 14,004 39.71
walk 8,481 24.05

Total 35,266 100
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Metrolink Egress ModeMetrolink Egress Mode
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Drive Egress Trip LengthDrive Egress Trip Length
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Calibration Target ValuesCalibration Target Values
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District Level SharesDistrict Level Shares
Commuter Rail SharesCommuter Rail Shares

ObsObs CR Trips Divided by Daily HBW Person TripsCR Trips Divided by Daily HBW Person Trips
DistrictDistrict TotalTotal 11 22 33 44 55 66 77 88 99 1010 1111 1212 1313

11 PerrisPerris 0.00250.0025 0.00000.0000 0.00000.0000 0.00000.0000 0.00000.0000 0.00000.0000 0.00000.0000 0.00000.0000 0.01110.0111 0.01030.0103 0.39830.3983 0.08250.0825 0.00830.0083 0.00000.0000
22 CityRivCityRiv 0.00930.0093 0.00000.0000 0.00010.0001 0.00000.0000 0.00000.0000 0.00000.0000 0.00000.0000 0.00020.0002 0.02670.0267 0.04550.0455 0.65970.6597 0.06340.0634 0.01520.0152 0.00000.0000
33 NorcoNorco 0.00930.0093 0.00000.0000 0.00000.0000 0.00000.0000 0.00000.0000 0.00000.0000 0.00000.0000 0.00000.0000 0.02650.0265 0.03160.0316 0.44850.4485 0.12270.1227 0.01570.0157 0.00000.0000
44 HemetHemet 0.00150.0015 0.00000.0000 0.00000.0000 0.00000.0000 0.00000.0000 0.00000.0000 0.00000.0000 0.00000.0000 0.04500.0450 0.00400.0040 0.60970.6097 0.02370.0237 0.01070.0107 0.00000.0000
55 TemuculaTemucula 0.00130.0013 0.00000.0000 0.00000.0000 0.00000.0000 0.00000.0000 0.00000.0000 0.00000.0000 0.00000.0000 0.00470.0047 0.00110.0011 0.24380.2438 0.05260.0526 0.00760.0076 0.00000.0000
66 CVAGCVAG 0.00040.0004 0.00000.0000 0.00000.0000 0.00000.0000 0.00000.0000 0.00000.0000 0.00000.0000 0.00000.0000 0.00700.0070 0.02460.0246 0.26370.2637 0.03150.0315 0.00540.0054 0.00000.0000
77 SBDSBD 0.00670.0067 0.00000.0000 0.00010.0001 0.00000.0000 0.00000.0000 0.00000.0000 0.00000.0000 0.00010.0001 0.00790.0079 0.01330.0133 0.53680.5368 0.05900.0590 0.01590.0159 0.01050.0105
88 OC NorthOC North 0.00190.0019 0.00000.0000 0.00820.0082 0.01700.0170 0.00000.0000 0.03810.0381 0.00000.0000 0.00230.0023 0.00010.0001 0.00070.0007 0.21440.2144 0.00200.0020 0.00310.0031 0.00000.0000
99 OC SouthOC South 0.00300.0030 0.00000.0000 0.01890.0189 0.00000.0000 0.00000.0000 0.00000.0000 0.00000.0000 0.00130.0013 0.00090.0009 0.00000.0000 0.76180.7618 0.01710.0171 0.01590.0159 0.00000.0000

1010 LA CBDLA CBD 0.05620.0562 0.00000.0000 0.00000.0000 0.00000.0000 0.00000.0000 0.00000.0000 0.00000.0000 0.00000.0000 0.74920.7492 2.02002.0200 0.00440.0044 0.00690.0069 0.03130.0313 0.00000.0000
1111 LA CoreLA Core 0.00080.0008 0.07070.0707 0.08990.0899 0.19560.1956 0.00000.0000 0.00000.0000 0.00000.0000 0.01540.0154 0.00060.0006 0.00390.0039 0.00860.0086 0.00010.0001 0.00040.0004 0.00300.0030
1212 LA RestLA Rest 0.00200.0020 0.00000.0000 0.00740.0074 0.00990.0099 0.00000.0000 0.00000.0000 0.00000.0000 0.00770.0077 0.00130.0013 0.00440.0044 0.03260.0326 0.00160.0016 0.00090.0009 0.00100.0010
1313 VenturaVentura 0.00190.0019 0.00000.0000 0.00000.0000 0.00000.0000 0.00000.0000 0.00000.0000 0.00000.0000 0.01650.0165 0.09070.0907 0.15650.1565 0.22000.2200 0.02450.0245 0.00390.0039 0.00000.0000

TotalTotal 0.00270.0027 |   0.0001|   0.0001 0.00100.0010 0.00170.0017 0.00020.0002 0.00020.0002 0.00000.0000 0.00070.0007 0.00190.0019 0.00180.0018 0.05470.0547 0.00270.0027 0.00170.0017 0.00020.0002

Available PNR Commuter Rail SharesAvailable PNR Commuter Rail Shares

Observed CR Trips Divided by Available PNR CR Person TripsObserved CR Trips Divided by Available PNR CR Person Trips
DistrictDistrict TotalTotal 11 22 33 44 55 66 77 88 99 1010 1111 1212 1313

11 PerrisPerris 0.00380.0038 0.00000.0000 0.00000.0000 0.00000.0000 0.00000.0000 0.00000.0000 0.00000.0000 0.00000.0000 0.01260.0126 0.01280.0128 0.39570.3957 0.08650.0865 0.00920.0092 0.00000.0000
22 CityRivCityRiv 0.01170.0117 0.00000.0000 0.00010.0001 0.00000.0000 0.00000.0000 0.00000.0000 0.00000.0000 0.00020.0002 0.03460.0346 0.05160.0516 0.66000.6600 0.06560.0656 0.01670.0167 0.00000.0000
33 NorcoNorco 0.01170.0117 0.00000.0000 0.00000.0000 0.00000.0000 0.00000.0000 0.00000.0000 0.00000.0000 0.00000.0000 0.03340.0334 0.03570.0357 0.44840.4484 0.12890.1289 0.01770.0177 0.00000.0000
44 HemetHemet 0.00250.0025 0.00000.0000 0.00000.0000 0.00000.0000 0.00000.0000 0.00000.0000 0.00000.0000 0.00000.0000 0.05500.0550 0.00520.0052 0.61110.6111 0.02210.0221 0.01110.0111 0.00000.0000
55 TemuculaTemucula 0.00230.0023 0.00000.0000 0.00000.0000 0.00000.0000 0.00000.0000 0.00000.0000 0.00000.0000 0.00000.0000 0.00610.0061 0.00140.0014 0.24620.2462 0.05480.0548 0.00840.0084 0.00000.0000
66 CVAGCVAG 0.00080.0008 0.00000.0000 0.00000.0000 0.00000.0000 0.00000.0000 0.00000.0000 0.00000.0000 0.00000.0000 0.00940.0094 0.02820.0282 0.26470.2647 0.03230.0323 0.00580.0058 0.00000.0000
77 SBDSBD 0.00900.0090 0.00000.0000 0.00010.0001 0.00000.0000 0.00000.0000 0.00000.0000 0.00000.0000 0.00020.0002 0.00910.0091 0.01480.0148 0.53690.5369 0.06190.0619 0.01800.0180 0.01060.0106
88 OC NorthOC North 0.00200.0020 0.00000.0000 0.01140.0114 0.03180.0318 0.00000.0000 0.06990.0699 0.00000.0000 0.00300.0030 0.00010.0001 0.00080.0008 0.21440.2144 0.00200.0020 0.00320.0032 0.00000.0000
99 OC SouthOC South 0.00340.0034 0.00000.0000 0.02600.0260 0.00000.0000 0.00000.0000 0.00000.0000 0.00000.0000 0.00170.0017 0.00100.0010 0.00000.0000 0.76180.7618 0.01760.0176 0.01670.0167 0.00000.0000

1010 LA CBDLA CBD 0.05740.0574 0.78490.7849 2.22222.2222 0.00460.0046 0.00710.0071 0.03240.0324
1111 LA CoreLA Core 0.00080.0008 0.12500.1250 0.12640.1264 0.37500.3750 0.00000.0000 0.00000.0000 0.00000.0000 0.01940.0194 0.00060.0006 0.00430.0043 0.00860.0086 0.00010.0001 0.00040.0004 0.00320.0032
1212 LA RestLA Rest 0.00220.0022 0.00000.0000 0.01000.0100 0.02030.0203 0.00000.0000 0.00000.0000 0.00000.0000 0.00980.0098 0.00140.0014 0.00480.0048 0.03260.0326 0.00160.0016 0.00090.0009 0.00140.0014
1313 VenturaVentura 0.00250.0025 0.00000.0000 0.00000.0000 0.00000.0000 0.00000.0000 0.00000.0000 0.00000.0000 0.02410.0241 0.09570.0957 0.17240.1724 0.22020.2202 0.02460.0246 0.00500.0050 0.00000.0000

TotalTotal 0.00300.0030 0.00010.0001 0.00120.0012 0.00320.0032 0.00040.0004 0.00030.0003 0.00000.0000 0.00100.0010 0.00210.0021 0.00210.0021 0.05470.0547 0.00270.0027 0.00180.0018 0.00020.0002
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ModelModel’’s Understanding     s Understanding     
Of Travel BehaviorOf Travel Behavior

Model coefficients & relationshipsModel coefficients & relationships
–– Consistent with national practiceConsistent with national practice
–– Nasty thresholdsNasty thresholds

Appropriate stratification of alternative Appropriate stratification of alternative 
specific constantsspecific constants
Reduced commuter rail inReduced commuter rail in--vehicle vehicle 
coefficientcoefficient
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ModelModel’’s Understanding   s Understanding   
Of Travel BehaviorOf Travel Behavior

IncomeIncome--stratified cost coefficientsstratified cost coefficients
Minor adjustment of Minor adjustment of logsumlogsum
coefficientscoefficients
Consistent drive access distance for all Consistent drive access distance for all 
transit transit submodessubmodes
Lower stationLower station--level shadow priceslevel shadow prices
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What non-included Attributes ?

Los Los 
Angeles Angeles 
Transit Transit 
Shares Shares 
versus versus 
Trip Trip 
DistanceDistance
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Observations Observations 
and Lessons Learnedand Lessons Learned

Calibration/validation vs. estimationCalibration/validation vs. estimation
TransitTransit--focused calibrationfocused calibration
–– Regional vs. Corridor levelRegional vs. Corridor level
–– Compensation for upper level Compensation for upper level 

errors/limitationserrors/limitations
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Observations Observations 
and Lessons Learnedand Lessons Learned

““Making The CaseMaking The Case””
–– Understanding marketsUnderstanding markets
–– Role of transit todayRole of transit today
–– Model strengths/weaknessesModel strengths/weaknesses

OnOn--board survey databoard survey data
–– SurprisesSurprises
–– More than aggregate totalsMore than aggregate totals

Resource allocationResource allocation
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